The death-inducing effect and genomic instability.
Exposure to ionizing radiation can induce a heritable change in the unirradiated progeny of irradiated cells. This non-targeted effect of ionizing radiation manifests as genomic instability, and although there is some debate as to the role of genomic instability in the carcinogenic process, it is thought by some to be an early step in radiation carcinogenesis. Although the mechanism of induction of genomic instability is not clearly understood, evidence suggests that secreted factors from irradiated cells may be involved. We have previously identified another non-targeted effect of ionizing radiation, the death-inducing effect. Exposure of unirradiated GM10115 cells to medium from chromosomally unstable clones was generally found to be cytotoxic. However, occasionally cells will survive in medium from unstable clones and can be clonally expanded. The absolute yield of survivors is independent of the initial number of cells plated when cell densities reached 5,000 or more cells/dish. After cytogenetic analysis of the surviving colonies, we found chromosomal instability in three of 40 clones analyzed, while some clones exhibited increased micronucleus frequency and HPRT mutation frequency. These data suggest that our chromosomally unstable GM10115 cells secrete factors that are cytotoxic to the majority of stable, parental cells but are also capable of inducing a heritable change in some of the survivors that can manifest as delayed genomic instability. These results suggest a mechanism whereby instability can be perpetuated through the influences of potentially cytotoxic factors produced by genomically unstable clones.